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CASE REPORT
Actinomycosis is a chronic disease caused by 
anaerobic or facultative Gram-positive, non-
spore-forming, filamentous rod bacteria, which
form colonies of club-shaped filaments arranged in
a radiating pattern that inhabit the mouth, upper
respiratory tract, gastrointestinal tract and female
genital tract.1 These bacteria are not virulent and
produce chronic, slow-developing, opportunistic
granulomatous infections.1 When the mucosal
barrier is disrupted by trauma, surgery, or preced-
ing infection, bacteria can invade the adjacent
tissues, establish chronic, pus-forming inflam-
mation, and spread unchecked through several
tissues, causing multiorgan disease.2 This article
reports a case of radicular cyst and actinomycotic
infection in a maxillary anterior tooth. We discuss
the infection, inflammation, treatment method
and outcome, and pathological diagnosis of the
case.
Case Report
A 23-year-old male patient attended the endodon-
tic department of National Taiwan University
Hospital for treatment of tooth 21. Any major
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Radicular Cyst With Actinomycotic Infection
in an Upper Anterior Tooth
Shuei-Kuen Tseng,1,2 Yi-Ling Tsai,1 Uei-Ming Li,1,3 Jiiang-Huei Jeng1*
Actinomycosis is an infection caused by filamentous, branching, Gram-positive anaerobic bacteria. It
rarely infects the jawbone. This case report describes a patient with a left maxillary central incisor with an
apical lesion and actinomycotic infection. A 23-year-old male patient underwent conventional root canal
treatment of tooth 21, in a local dental clinic for about 1 year. However, percussion pain and a sinus tract
that originated from tooth 21 were still present after treatment. Nonsurgical root canal treatment of tooth
21 was performed again but failed to relieve the symptoms. Therefore, apicoectomy and retrograde filling
of the apical root canal with mineral trioxide aggregate were carried out. Periradicular bony defect was
grafted by biocompatible material, and postoperative antibiotics (250 mg amoxicillin) were given three
times daily for 5 days. Pathological examination of the removed periapical tissue showed a radicular cyst
with actinomycosis. At the 9-month postoperative recall, the sinus tract had disappeared and radiographic
examination showed healing of the apical lesion. Periradicular actinomycosis is one important reason for
failure of nonsurgical endodontic treatment. Clinically, if the tooth shows a recurrent sinus tract and poor
response to conventional root canal treatment combined with antibiotic control, apical actinomycotic in-
fection should be highly suspected, and an alternative endodontic surgical approach is needed for success-
ful treatment. [J Formos Med Assoc 2009;108(10):808–813]
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systemic diseases, as well as food and drug allergy
were denied. The dental history of tooth 21 started
with dental caries and composite resin restoration.
Unfortunately, conventional root canal treatment
was performed 6 months later for pulpitis. Per-
cussion tenderness and apical pus formation were
present after root canal treatment. As a result, he
received further root canal treatment at another
local dental clinic but this was unsuccessful.
Clinically, there was a sinus tract over the
labial mucosa of tooth 21 (Figure 1A). An access
cavity to teeth 11 and 21 had been prepared, with
loss of some coronal sealing and exposure of pink-
ish materials (Figure 1B). Radiography found 
incompletely root canal filling over tooth 11, but
the root canal obturation of tooth 21 was gener-
ally acceptable (Figure 1C). Gutta-percha tracing
of the sinus tract indicated that the lesion was
about 10 × 15 mm and originated from the apical
region of tooth 21. Nonsurgical endodontic re-
treatment of teeth 11 and 21 was performed by
removal of old gutta-percha, working length de-
termination after tooth isolation by rubber dam,
copious irrigation with 2.5% sodium hypochlo-
rite, and inter-appointment calcium hydroxide
root canal medication. The access cavities were
sealed temporarily by intermediate restorative
material (Caulk IRM®; DENTSPLY Caulk, Milford,
DE, USA) in combination with oral amoxicillin.
Five weeks later, after the sinus tract disappeared,
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Figure 1. (A) Sinus tract noted over the labial mucosa of tooth 21. (B) Access cavity of teeth 11 and 21 filled with pinkish
gutta-percha-like material. (C) Radiographic examination shows incomplete root canal filling of teeth 11 and 21. 
(D) Radiograph of teeth 11 and 21 after root canal retreatment.
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the canals were obturated with gutta-percha and
sealer.
However, the sinus tract reappeared after root
canal filling (Figure 2A); therefore, apical surgery
was arranged. Using intrasulcular incision and
vertical release, a full-thickness flap was reflected
and thin cortical bone was removed to create the
bony window. Apical cystic granulation tissue was
enucleated and sent for biopsy. An apical bony
lesion about 15 × 10 mm was found (Figure 2B).
Apicoectomy was performed to remove 2–3 mm
of root end using a high-speed fissure bur
(Figure 2C). The sealing of the root apex was 
satisfactory under micro-mirror observation and
thus cold burnish was performed (Figure 2D). The
bony defect was filled with micro-macroporous
biphasic calcium phosphate bioceramic (MBCP;
Biomatlante, Vigneux de Bretagne, France), which
contains 60% tricalcium phosphate and 40% 
hydroxyapatite. The flap was adapted and closed,
and then a postoperative radiograph was taken
(Figure 2E). Postoperative antibiotics (250 mg
amoxicillin) were given three times daily for 
5 days. Wound healing was uneventful at 1 week
postoperatively.
Grossly, the biopsy specimen from the apical
lesion showed cyst-like and blue–black, sulfur-
granule-like content (Figure 3A). Radicular cyst
with inflammatory cell infiltration and desqua-
mated epithelium was diagnosed (Figure 3B). The
presence of Gram-positive, non-spore-forming,
filamentous rod bacteria, which formed radiating
club-shaped filaments, indicated actinomycotic
infection (Figure 3C).
Six months after surgery, the sinus tract disap-
peared, and there were no other clinical symptoms
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Figure 2. (A) Persistent sinus tract over tooth 21 after endodontic retreatment. (B) After flap elevation and removal of apical
cyst-like tissue, a bony defect over the apical region of tooth 21 was noted. (C) Apicoectomy was performed to remove 3mm
of the root tip. (D) After retrograde cavity preparation, white mineral trioxide aggregate was used for retrograde filling.
(E) Radiographic examination after apical surgery of tooth 21.
and signs (Figure 4A). The apical bony defect 
has healed well (Figure 4B). No subjective symp-
toms and signs were reported by the patient 9
months after surgery (Figure 4C), and radiographic
examination revealed that the apical healing was
uneventful (Figure 4D).
Discussion
Actinomycosis is caused by Gram-positive, non-
spore-forming, filamentous rods, which form
colonies of club-shaped filaments that are ar-
ranged in a radiating pattern. It is more common
among the normal flora of the oral cavity than the
lower gastrointestinal and genital tracts. The cau-
sative bacteria are not virulent, but they require a
break in the integrity of the mucous membranes
and the presence of devitalized tissues to invade
deeper tissues and cause disease. They are charac-
terized classically by multiple abscesses or con-
centrated exudates connected by pathways called
sinus tracts, which may open to the skin or mu-
cosal surfaces. These often contain organisms,
colloquially known as “sulfur granules”. Inter-
spersed between these zones of suppuration is a
remarkable degree of fibrosis, which may have
the paradoxical effect of walling off the infection
while adding a considerable barrier to effective
chemotherapy.
Most cases of actinomycosis are associated
with the head and/or neck, and patients have
poor oral hygiene and/or a history of invasive
dental procedures or oral trauma.3 A total of
56% of submitting dental providers indicated 
a clinical impression of nonspecific periapical
granuloma or cyst.4 Actinomyces species have
been implicated frequently as a cause of en-
dodontic failure because of their ability to persist
in periapical tissues.5 When conventional en-
dodontic therapy fails or when there is a clinical
pattern of remission and exacerbation of symp-
toms, then there should be a strong index of sus-
picion that Actinomyces species are present. This
is also the case where lesions fail to heal in paral-
lel with initiation and cessation of antibiotic ad-
ministration. Actinomycosis should be included
in the differential diagnosis of any patient present-
ing for evaluation and treatment of swelling and/
or purulent drainage, although actinomycosis may
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Figure 3. (A) Cyst-like tissues obtained from the apical 
region of tooth 21 during surgery. A tissue tag that con-
tained blue–black (sulfur) granules was observed grossly.
(B) Pathological examination shows a radicular cyst with
desquamated lining epithelium. (C) Gram-positive, non-
spore-forming, filamentous rod bacterial colonies, with 
radiating, club-shaped filaments.
Periapical actinomycosis
J Formos Med Assoc | 2009 • Vol 108 • No 10 811
S.K. Tseng, et al
812 J Formos Med Assoc | 2009 • Vol 108 • No 10
mimic osteomyelitis, minor salivary gland tumor,
granulomatous disease, or malignant neoplasm.6
Our case and others indicate that surgical curet-
tage and debridement, combined with amoxicillin
(250 mg three times daily for 5 days), should be
successful in resolving localized acute cases of
cervicofacial actinomycosis.5,7 Barnard et al have
found that Actinomyces israelii is sensitive in vitro to
amoxicillin, ampicillin, clindamycin, tetracycline,
or cephalexin.3 They consider that prolonged ex-
posure to antibiotics is effective for killing this
organism.
Surgical incision, debridement and drainage
may be curative in cases of localized acute apical
periodontitis. Our patient had acute apical peri-
odontitis for 7 weeks preoperatively. A clinical
diagnosis of acute apical periodontitis was made
on the basis of the symptoms, and histopathology
revealed a radicular cyst and the presence of actin-
omycosis. Periapical surgery was therefore con-
ducted for resection of the apical 2 mm of the root
end, and enucleation of a cyst-like apical lesion
with a thickened wall, which contained black
granules. The patient responded well to the above
treatment. We suggest that treatment for localized
actinomycosis in persistent periapical infection
should include a combination of surgical excision
of diseased tissue and prolonged administration
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Figure 4. (A) Healing of labial mucosa 6 months after apical surgery. The sinus tract has disappeared and no clinical
symptoms were reported. (B) Radiographic examination 6 months after apical surgery. (C) Healing of labial mucosa 
9 months after apical surgery. The sinus tract has disappeared and no clinical symptoms were reported. (D) Radiographic
examination 9 months after apical surgery.
of antibiotics, with penicillin the usual drug of
choice. The present case report supports previous
studies that show that adequate debridement and
short-term medication with amoxicillin lead to
satisfactory resolution.
Apical actinomycosis is one important reason
for failure of endodontic treatment. Clinically, if a
tooth has recurrent sinus tract and swelling, with
no response to root canal treatment and antibiotic
medication, apical actinomycotic infection should
be highly suspected, and surgical management is
required for successful resolution.
Acknowledgments
This study was supported by a grant from the
National Science Council, Taiwan (NSC 96-2314-
B-002-179-MY2).
References
1. Rush JR, Sulte HR, Cohen DM, et al. Course of infection
and case outcome in individuals diagnosed with microbial
colonies morphologically consistent with actinomycotic
species. J Endod 2002;28:613–8.
2. Acevedo F, Baudrand R, Letelier LM, et al. Actinomycosis: 
a great pretender. Case reports of unusual presentations and
a review of the literature. Int J Infect Dis 2008;12:358–62.
3. Barnard D, Davies J, Figdor D. Susceptibility of Actinomyces
israelii to antibiotics, sodium hypochlorite and calcium 
hydroxide. Int Endod J 1996;29:320–6.
4. Wayman BE, Murata SM, Almeida RJ, et al. A bacteriolog-
ical and histological evaluation of 58 periapical lesions. 
J Endod 1992;18:152–5.
5. Abou-Rass M, Bogen G. Microorganisms in closed peri-
apical lesions. Int Endod J 1998;31:39–47.
6. Freeman LR, Zimmermann EE, Ferrillo PJ. Conservative
treatment of periapical actinomycosis. Oral Surg Oral
Med Oral Pathol 1981;51:205–8.
7. Happonen RP. Periapical actinomycosis: a follow-up study
of 16 surgically treated cases. Endod Dent Traumatol
1986;2:205–9.
Periapical actinomycosis
J Formos Med Assoc | 2009 • Vol 108 • No 10 813
